Enterohepatic distribution of carnitine in developing piglets: relation to glucagon and insulin.
L-Carnitine plays a crucial role in the perinatal transition from carbohydrate to lipid-derived energy. To examine the potential contribution of assimilated dietary carnitine to the elevated hepatic concentrations in newborns, we measured carnitine concentrations in sow milk, jejunum, and liver, and in vitro jejunal carnitine transport in piglets aged 1-36 d. Hepatic and sow milk total carnitine concentrations peaked soon after birth and declined with age (p = 0.035 and 0.026, respectively). Although jejunal total carnitine concentrations remained stable, jejunal carnitine flux was higher at 2 d of age than in older piglets. To examine the possible signals that regulate hepatic carnitine, portal enteroinsular hormones were measured by RIA. Portal glucagon (p = 0.0006), insulin (p = 0.0001), and glucagon:insulin ratio (p = 0.037) were related to age. Portal glucagon was highest in newborns and during weaning, whereas insulin increased progressively with age; the portal glucagon:insulin ratio, like hepatic carnitine, peaked soon after birth and fell with age. A multiple regression analysis indicated a positive association between glucagon and hepatic carnitine and a negative one between insulin and hepatic carnitine (R = 0.802, p = 0.001). An overall pattern of elevated dietary carnitine levels and increased small intestinal absorption and hepatic accumulation of carnitine is noted in early development. The finding of a similar pattern in glucagon-to-insulin ratio suggests that both hormones may participate in the regulation of enterohepatic carnitine distribution in newborns.